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Specification 

1. Title of the Invention 

TIG welding method 

2. Claim 

(1) A TIG welding method characterized by welding in a state of a specified 
amount of oxygen gas or carbon dioxide gas mixed in a back shielding gas. 

3. Detailed Description of the Invention 

The present invention relates to a TIG welding method, and more particularly to 
a TIG welding method of stainless steel tube. 

In the case of all-position TIG welding of stainless steel tube, overhead welding 
(position of 6 o'clock in Fig. 1) is likely to dent and cause welding defect in initial layer 
penetration welding due to effects of gravity. This tendency is noted also in the case of 
no-filler welding. At the present, no effective method is Imown about improvement of 
dent of penetration bead in overhead position, and it may be overlooked somewhat. 

The invention is devised in the light of the above background, and is intended to 
form the penetration bead in smooth or slightly convex state by using a mixed gas of inert 
gas such as argon gas with carbon dioxide gas or oxygen gas, as back shielding gas for 
filling up the steel tube in order to prevent oxidation of penetration bead. 

Referring now to the drawings, an embodiment of the invention is described 

below. 

(generally, in the case of full-circled welding of stainless steel tube, the arc is 
shielded by inert gas such as argon gas in order to prevent oxidation of fused metal, and 
the steel tube is filled with back shielding gas in order to prevent oxidation of penetration 
bead. In the conventional method, the back shielding gas is pure argon gas or other inert 
gas same as arc shielding gas. 

In the case of full-circled welding, the position changes depending on the welding 
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location, and it is overhead position at the position of 6 o'clock in Fig. 1, and the dent of 
penetration bead is maximum in the overhead position. 

In the diagram, reference numeral 1 is a stainless steel tube, and 2 is a torch. 

The following shows the result of TIG welding in overhead position in the 
condition of tube wall thickness of 5.5 mm, current of 90 to 110 A, welding speed of 10 
cm/min, square groove, and inert gas of argon. 

Fig. 2 shows the penetration bead shape of conventional method using pure argon 
(Ar) as back shielding gas. 

In this condition, the penetration bead was concave, and the concave amount 
was 0.30 to 0.35 mm. 

Fig. 3 and Fig. 4 show results of welding by using different types of back shielding 
gas, that is, argon gas (Ar) mixed with 2 to 10% (by volume) of oxygen gas (O2) or 50 to 
80% (by volume) of carbon dioxide gas (COi). 

In this condition, the penetration bead was smooth or convex, and the convex 
amount in convex shape was about 0.30 mm at maximum. 

These results are summed up in Table. 
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Table 

(mixing rate denotes ratio by volume) 



Type of back 
shielding gas 


Stability of shape 
of penetration 
shape 


uxiciaiion 

state of 
penetration 
bead 


Penetration 
shape 


Internal 
defect 


Pure Ar 


Fair 


Excellent 


Concave 


None 


10%O2 

Ai- O 


Excellent 


Fair 


Convex 


None 


5%02 


Excellent 


Good 


Convex 


None 


PureCOz 


Excellent 


Poor 


Convex 


None 


80%CO2 


Excellent 


Good 


Convex 


None 


60%CO2 


Excellent 


Good 


Convex 


None 


Ar-C02 40%C02 


Good 


Good 


Concave 


None 


20%CO2 


Fair 


Good 


Visually 
equivalent to 
pure Ar 


None 



Carbon dioxide gas is dissociated as follows at high temperature. 
CO2 -> CO + O 

The degree of dissociation varies with the temperature, and its graph is shown in 
Fig. 5. According to Fig. 5, the degree of dissociation of carbon dioxide gas at melting 
point of iron is about 5%, and hence the carbon dioxide gas contained in the back 
shielding gas is considered to be dissociated by about 5% in the portion contacting with 
the penetration bead in fused state, and in the back shielding gas mixing carbon dioxide 
gas, it is estimated that 2.5% to 4% of dissociated oxygen gas may be mixed in the entire 
shielding gas at mixing ratio of carbon dioxide gas of 50 % to 80 % . 

That is, the convex or concave shape of penetration bead varies depending on the 
surface active state of fused metal by oxygen in back shielding gas, and formation of oxide 
film. The degree of effect correlates with the mixing rate of oxygen gas. 
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That is, as the mixing rate of oxygen gas increases, the shape becomes convex. 
However, as the oxygen gas increases, oxidation phenomenon becomes more obvious, and 
hence the mixing rate of oxygen gas is preferred to be 2 to 10 % (by volume), and an 
appropriate range of carbon dioxide gas is 50 to 8^% (by volume). 

In the embodiment, argon is used as inert gas, but same effects may be obtained 
by using helium, neon, etc. 

According to the invention, as described herein, by TIG welding in a state mixed 
with oxygen gas or carbon dioxide gas in back shielding gas, denting of penetration bead 
can be eliminated even in overhead welding, and excellent effects are brought about. 
4. Brief Description of Drawings 

Fig. 1 is an explanatory diagram showing welding position in full-circled welding 
of a tube, Fig. 2 to Fig. 4 are explanatory diagrams showing the penetration bead state in 
the cases of varying the composition of back shielding gas, and Fig. 5 is an explanatory 
diagram showing the dissociation state of carbon dioxide gas in relation to temperature. 

Reference numeral 1 is stainless steel tube, and 2 is a torch. 
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Fig.1 
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